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CLAIMS 



[Clalm(s)] 

[Claim 1] The loud speaker drive unit characterized by having the oscillating excitation means which a visible display screen and said 
display screen are adjoined, and it is arranged, and the resonance panel configuration member which is partially transparent at least 
and can see said display screen through the part, and said panel member are driven, are resonated, and is made to act as a sound 
radiator. 

[Claim 2] The loud speaker drive unit according to claim 1 characterized by said whole resonance panel configuration member being 
transparent. 

[Claim 3] The loud speaker drive unit according to claim 1 or 2 to which said resonance panel configuration member is characterized 
by being plastics. 

[Claim 4] A loud speaker drive unit given in any 1 term of claims 1-3 to which said resonance panel configuration member is 

characterized by being the layered product of polystyrene, a polycarbonate, glass, or plastics and glass. 

[Claim 5] A loud speaker drive unit given in any 1 term of said claim characterized by being the layered product in which said 

resonance panel configuration member contains the core of the plastics which has glass covering, or yellow gel. 

JCIaim 6] A loud speaker drive unit given in any 1 term of said claim characterized by having one or more oscillating excitation 

means. 

[Claim 7] A loud speaker drive unit given in any 1 term of said claim to which said oscillating excitation means or each oscillating 
texcitation means is characterized by being attached in the edge or periphery of said panel configuration member. 
[Claim 8] A loud speaker drive unit given in any 1 term of said claim characterized by for an oscillating exciter becoming a pair and 
attaching it in one edge, two or more edges, or the periphery of said panel configuration member. 

[Claim 9] A loud speaker drive unit given in any 1 term of said claim to which said oscillating excitation means or each oscillating 
excitation means is characterized by carrying out direct coupling to said panel configuration member. 

[Claim 10] A loud speaker drive unit given in any 1 term of said claim to which said oscillating excitation means is characterized by 
• being electrodynamic. 

[Claim 1 1] A loud speaker drive unit given in any 1 term of said claim to which said oscillating excitation means is characterized by 
being an inertia type. 

- [Claim 12] A loud speaker drive unit given in any 1 term of said claim characterized by having the related support means in which 
said drive unit is attached. 

[Claim 13] The loud speaker drive unit according to claim 12 to which said related support means is characterized by being a frame 
or a chassis. 

[Claim 14] The loud speaker drive unit according to claim 12 or 13 by which elastic support of said resonance panel member is 
carried out on said related support means. 

[Claim 15] A loud speaker drive unit given in any 1 term of claims 12-14 characterized by attaching elastically said oscillating exciter 
or each oscillating exciter in said related support means. 

[Claim 16] A loud speaker drive unit given in any 1 term of claims 12-15 which said panel configuration member is a rectangle and 
are characterized by prolonging said elastic panel supporter along at least three adjoining edges of said panel configuration member. 
[Claim 17] A loud speaker drive unit given in any 1 term of claims 1-9 to which said oscillating exciter is characterized by having the 
piezo-electric material or electret material of transparence in on [ some / at least ] said panel configuration member, or claims 12- 
16. 

[Claim 18] A loud speaker drive unit given in any 1 term of said claim characterized by clamping or restraining the periphery beyond 
one or it of said panel configuration member. 

[Claim 19] The loud speaker drive unit according to claim 18 characterized by clamping mechanically the whole periphery section of 
said panel configuration member. 

[Claim 20] A loud speaker drive unit given in any 1 term of said claim to which a panel configuration member is attached in the 
related cavity means forming or the related enclosure which encloses the front face of this panel configuration member, and acoustic 
radiation from said front face is characterized by being partially included at least by said enclosure or cavity by that cause. 
[Claim 21] The loud speaker drive unit according to claim 20 to which said enclosure or cavity is characterized by changing the mode 
property of said panel configuration member. 

[Claim 22] A loud speaker drive unit given in any 1 term of said claim to which said display screen is characterized by uniting with 
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said panel configuration member. 

[Gteim 23] The loud speaker according to claim 22 to which said unification display screen is characterized by having luminous 
radiation, optical transmission, or a light reflex means. 

[Claim 24] A loud speaker drive unit given in any 1 term of said claim to which said panel configuration member is characterized by 
forming outside surfaces, such as a visible display. 

[Claim 25] A loud speaker drive unit given in any 1 term of said claim characterized by having the polymer film liquid crystal display 
attached by adhesion or the option on said panel configuration member. 

[Claim 26] its front-face [ where a user is / said resonance panel configuration member / accessible ], and front-face top — or a 
loud speaker drive unit given in any 1 term of said claim characterized by having the means which is established in relation to the 
fronjt face, and can answer contact of a user. 

[Claim 27] The loud speaker drive unit according to claim 26 characterized by having a pad, a field and a switch, or a carbon button 
on said panel configuration member, and their offering directions or an informational input means. 

[Clajm 28] The loud speaker drive unit according to claim 26 or 27 characterized by having a visible region on said panel 
configuration member, being drawn by printing or label pasting, and sensing existence of a user or contact. 
[Claim 29] A loud speaker drive unit given in any 1 term of claims 26-28 characterized by having the contact by which metallic 
coating of the transparent metal oxide film which can answer a user, or the metal thin film was carried out on said resonance panel 
configuration member. 

[Claim 30] A loud speaker drive unit given in any 1 term of claims 26-29 to which the means which can answer the aforementioned 

user is characterized by being arranged at the periphery section of said panel configuration member. 

[Claim 31] The loud speaker which has the loud speaker drive unit of a publication in any 1 term of said claim. 

[Claim 32] The display screen module characterized by equipping any 1 term of said claim with the loud speaker drive unit of a 

publication, and the chassis or frame which supports said display screen, and carrying out elastic support of said transparence panel 

configuration member. 

[Claim 33] The telephone receiver characterized by having the loud speaker drive unit of a publication in any 1 term of said claim. 
[Claim 34] The pocket personal computer characterized by having the loud speaker drive unit of a publication in any 1 term of said 
xlaim. 

"TCIaim 35] The pocket personal computer according to claim 34 characterized by having a keypad and the lid which encloses said 
keypad, having the body supporting a display screen, and said display screen equipping any 1 term of claims 1-30 with the loud 
-speaker drive unit of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(Technical field) 

This invention relates to a loud speaker. More in a detail The frame which incorporated the vitrified translucent or transparent panel 
when it was independent, or using it, having unified with another goods, Personal computers, such as laptop who has a vision display 
screen including an exhibition cabinet, a vision display screen a mirror, etc. and a personal organizer and a pocket mold computer, It 
is related with a module equipped with the display screen which it is further incorporated in the another aforementioned goods, and 
is driven as a loud speaker about resonance panel configuration loud speakers, such as telephone receivers, such as a cellular phone, 
and panel configuration loud speaker drive unit which have a display. 
[0002] 

On the whole, such a resonance panel configuration loud speaker is explained to international patent application WO 97/09842, and 

is known as a distribution mode (or DM) loud speaker (or DML). 

[0003] 

^Background technique) 

Generating driving the transparent front face of a wrist watch and making it operate with a buzzer or a sounder, i.e., a simple tone, 
.for example, making it operate as an alarm to the wearer of a wrist watch is known well. 

: The purpose of this invention includes offering the member of the resonance transparence panel configuration which can be driven 
as a loud speaker, for example, playing voice and music. 

Another purpose of this invention is that raise the function of a resonance panel loud speaker and a user makes the direct input of it 

possible. 

[0004] 

(Indication of invention) 

- According to this invention, it has the oscillating excitation means which a loud speaker drive unit resonates a display screen, the 
resonance panel configuration member which is transparent as for at least a part, and can see a display screen through the part, and 
a panel configuration member, and is made to act as a sound radiator. 

-[0005] 

It has the oscillating excitation means which this inventions are display screen modules, such as a visible display unit (VDU), and a 
display screen, the resonance panel configuration member which at least a part is transparent and can see a display screen through 
the part, and a panel configuration member are resonated, and is made to act as a sound radiator in one mode. 
[0006] 

The frame for pictures or holder with which this invention has a visible region or a front face in another mode, Are the goods of 
kinds, such as an exhibition cabinet, a visible display, and a mirror, and at least a part is transparent or translucent. It has the 
oscillating excitation means which a viewing area, a front face, or goods can be seen through the part, or the resonance panel 
configuration member which can transmit light and panel configuration member from a viewing area are resonated through the part at 
least, and is made to act as a sound radiator or a loud speaker. 
[0007] 

It has the oscillating excitation means which this inventions are telephone receivers, such as a cellular phone or a cellular phone, and 

a display screen, the resonance panel configuration member which at least a part is transparent and can see a display screen 

through the part, and a panel configuration member are resonated, and is made to act as a sound radiator in another mode. 

A resonance panel configuration member may be a transparent material with plastics with rigidity, such as polystyrene, glass, or 

other rigidity. 

[0008] 

In order to bend in a panel configuration member, to give wave energy, to resonate it and to generate sound output, one or more 
oscillating excitation means can be established. Such two or more oscillating exciters are. driven by the same signal, give a 
monophonic output, or drive it separately, and give many channels, for example, a stereo output. The driving means or each driving 
means is attached in a part of panel configuration member on the outside of the edge of a panel configuration member, a periphery, 
or its transparence part. The installation to a periphery is explained by the attached paper A of international patent applications 
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PCT/GB 99/00143. An oscillating exciter can be attached in a part of member which becomes a pair and is in the outside of the 
edge of a panel configuration member, a periphery, the edge of the opposite side, a periphery, or its transparence part. An oscillating 
excitation means or each excitation means can be attached to a panel configuration member direct picking. An oscillating exciter 
may be an electrodynamic thing or a piezo-electric formula. An oscillating exciter has an inertial system and, partially or on the 
whole, may be grounded. Elastic support of the oscillating exciter may be carried out to related members, such as a lid of a laptop 
computer. Elastic support of the panel configuration member may be carried out along the edge beyond one or it of a frame. That is, 
when a panel is a rectangle, elastic support is prolonged along three adjoining edges, and may form an exciter in the 4th edge. Or 
elastic support of all of the four edges of a panel may be carried out. 
[0009] 

An oscillating exciter may be additionally equipped with the piezo-electric film and electret film of PVDF or PLZT material, such as a 
transparent piezo-electric film, a transparent electret film, etc., as an option, a part or the whole of a panel configuration member 
piezoelectric material or whose electret ingredient is the composite of glass, plastics, or glass and plastics — a laminating — or it 
can-weld, and can paste up or embed to a front face or the interior as other approaches, moreover, the transparence for applying an 
electrical potential difference to an oscillating exciter — a conductor may be prepared in the front face or the interior of a panel. 
[0010] 

A loud speaker or a loud speaker drive unit may be a general class explained to the international patent application number WO 
97/09842. That is, a loud speaker is equipped with the member which can maintain and spread input vibrational energy by the 
bending wave in at least one active region which extends in a longitudinal direction to thickness, even if it does not have this **, it 
distributes a resonance mode oscillating component over one field, an oscillating exciter is further attached on this member, and it 
vibrates this member, and causes the resonance which forms the sound radiator which gives sound output by resonance. 
The periphery beyond one or it of a panel configuration member may be clamped or restrained. All the periphery sections of a panel 
configuration member may be clamped mechanically. 
[0011] 

A panel configuration member can be attached with the means which encloses one front face of this panel configuration member, 
and, thereby, the acoustic radiation from one front face is partially included in the enclosure or a cavity at least in the format of an 

infinity baffle loud speaker. The enclosure or a cavity seems to change the panel mode operation currently explained to the attached 

"paper B of international patent application PCT/GB 99/01048. 
[0012] 

: "A panel configuration member can form front faces [, such as a visible display unit, ], such as visible display screens, such as liquid 
crystal used for computers, such as laptop, or a plasma display, or an outside transparence protection front face on it. A polymer 
film liquid crystal display is pasted up on a panel configuration member, or it is attached by the option, or can unify, and, thereby, a 
loud speaker and the function of a visible display are unified. 
[0013] 

this front-face [ where a user's resonance panel configuration member is accessible ], and front-face top — or it is prepared in 
^ relation to this front face, and has a means to answer contact of a user. It can operate as a touch control means, for example, a 
user can input directions into the equipment relevant to a loud speaker etc. by it, and a means to answer a user can give 
information. 

. It is got blocked, for example, a loud speaker can form the control panel relevant to the automatic vending machine of a kind 
currently explained to international patent application WO 97/09842, or a computer can be controlled. 
[0014] 

that a user response means is visible or an improper visual area region — it can have — desired printing or desired label pasting — 
or when visible, it is drawn by contact metallurgy group covering, and capacitive, dielectric, or option which senses existence of 
human being, a finger, etc. and contact immediately can be used. A pressure switch may be attached in a front face, or you may 
embed inside. To the loudspeaker of transparence or a translucent format, it is these or another approach learned well can be used. 
[0015] 

Moreover, a resonance loudspeaker panel may be combined with the another detection approach which detects the location of the 
finger which directs one on a panel to the surroundings of the panel periphery section, including the matrix of a photodiode and/ or 
luminescence equipment called a photocell, and light-receiving equipment. 
[0016] 

When using a metallic-coating contact, these may be the metal oxide film or a thin metal membrane, and as long as it is by request 
about it, they may be made into transparence including wiring. That is, a surface of action and connection wiring at the edge of a 
panel may be designed so that the optical property of a panel may not be spoiled. 
[0017] 

As an application, the touch screen control section for a computer and the transparent resonance panel loud speaker of an image 
display device, a transparent display and a resonance panel loudspeaker with lighting, a ticket vending machine (ATM), and 
automatic-vending-machine application is included. For example, regardless of whether it is illuminated or not, there are many other 
categories, such as combination of a control panel with lighting, with the application to consumer electronics, such as voice for 
remote-control units, or a resonance touch panel of a sound data transmission unit, or the suitable cellular-phone display of a field 
or a display, and a loud speaker. This concept brings about the further technical value with development of a mobile videophone to 
the transparence touch mold loudspeaker panel which forms an image-display-device assembly or a part of related design. 
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[0018] 

Uler feedback of the control point setting by the resonance loudspeaker panel by which the switch carbon button was incorporated 
is practical in the control section as which complicated setup, such as a him system, sound equipment, especially a home theater 
system, is required. 
[0019] 

Moreover, home electronics, such as a dish washer and a washing machine, can receive a benefit by adding this technique, and 

industrial devices, such as an analyzer and an oscilloscope, can receive a benefit similarly. 

[0020] 

This invention is applicable to indicating equipments for education, such as an art gallery and a zoo, interactive audio visible 
equfpment, etc. at a POS product and this appearance equipped with the control function of computer controls, such as laptop, a 
distributors management accounting system, personal stock control and label pasting equipment, the navigation equipment for 
automobiles, a dashboard indicating equipment equipped with the "aperture" which constitutes a resonance panel loudspeaker 
design, a voice output, and a user / customer data input, i.e., actuation information. 
This invention is illustrated in instantiation in the accompanying drawing. 
[0021] 

(The best gestalt for inventing) 

In drawin g 1 and drawing 2 , a laptop computer is equipped with the body 21 which has the lid 22 by which hinge association is 
carried out to a body in keypads 27 and 28, and if a lid closes, it will lap with a keypad, and if it stands like illustration, namely, if it 
will open, the visible display screen 23 will expose it. It is notching ******** partially [ in order to show a detail for the part in which 
the lid hid in drawing 1 ]. 

[0022] The surrounding periphery lip 29 is formed in the laptop lid 22. For example, it has, shallow container 30, i.e., enclosure, with 
which the liquid crystal display (LCD) screen 23 which can be seen through the protective cover 24 with the transparent rectangle 
of the gestalt of the resonance panel configuration member of a general class explained by WO 97/09842 is attached. Covering is 
hung by the elastic support 25 inserted [ strip / foamed rubber ] at the lid along all four edges 31, i.e., a both-sides edge, upper limit 
33, and a lower limit 32. 2 sets of moving-coil type inertia oscillation exciters 26 are attached near the side edge 31 by the upper 
•iimit 32 of the panel configuration covering 24, drive a panel, resonate it, it is made to act as a loud speaker, and the exciter is 
"supported on the elastic support 34, such as foamed rubber fixed to the lid. The exciter is hidden in the backside of the clinch flange 
35 of the periphery lip 29, and does not appear at the time of use. 
-'[0023] 

Although 2 sets of exciters attached in the upper limit of a panel are shown, when the multi-channel sound actuation of a stereo is 
required, for example, in order to acquire good stereo separation, it is desirable to attach the pair of an exciter in the flank which a 
panel counters, and to detach it further further. 
[0024] 

The transparence panel configuration member 24 may be the composite of polystyrene, a polycarbonate, the same thing, the plastics 
„ that has for example, glass covering, or glass called yellow gel and plastics. When a panel configuration member has a plastics front 
face, scratch resistance covering may be given. 
[0025] 

- In drawin g 3 and drawin g 4 , a portable radiotelephone 40, i.e., a cellular phone, is equipped with the casing 41 which generally 
contains a wireless transmitter and a receiver (not shown), the antenna 42 which project from casing, and transmit and receive a 
radio signal, the display screen attached in casing, the keypad 44 for adjoining this display screen, being in casing, and operating 
equipment, and a microphone 49. 
[0026] 

As shown in drawin g 4 , opening as which casing 41 was determined by the surrounding periphery lip 45 is formed. The display screen 
shown in the lower part with a sign 43 on the whole is attached. Covered opening and were inserted between the inside of a lip 45, 
and the periphery section of the panel formation member 46. For example, through the transparence protective cover 46 of the 
rectangle of the gestalt of the resonance panel member in which the seal is hung and carried out to casing along with the periphery 
section by elastic support member called the foamed rubber strip 47, it could see, for example, has the liquid crystal display (LCD) 
51. The inertia moving-coil oscillating exciter 48 is attached in the upper limit of a transparence panel configuration covering 
member, and is made to act as a loud speaker by the general approach which a panel is driven, is resonated and is taught by WO 
097/09842. The exciter 48 is supported by the elastic support [ which was fixed to casing ] section 50 called foamed rubber for 
example. The exciter is hidden in the backside of the periphery lip 45 of opening of casing, and does not appear at the time of use. 
The transparence panel configuration member 24 may be the composite of glass, such as plastics which has for example, 
polystyrene, a polycarbonate, the same thing, or glass covering, or yellow gel, and plastics. When the panel configuration member 46 
has a plastics front face, scratch resistance covering may be given. 
[0027] 

It has the intention of a loud speaker using in close to his ears [ of a user ], in order to usually protect privacy, or using as a 
"handsfree" telephone, raising volume. A mechanical buzzer, i.e., a silent alarm, is incorporate into a loud speaker. As such a buzzer, 
the oscillating exciter 48 or another equipment can be used. 
[0028] 

Drawin g 5 shows the pictures of a wall type, or the frame assembly 60 for photographs, and in order to support pictures in a 
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predetermined location, it is equipped with the before [ the rectangle which has the hanging wire 68 which engages with a wall hook ] 
sicle frame 61, and the transparent rectangle panel configuration member 62 which forms covering which protects pictures 63. As 
shown in drawing 7 a, the periphery lip 64 of the perimeter which sets opening to the before side frame 61 is formed, pictures / 
photograph 63 grade can be seen through this opening, and the transparent protective cover 62 is the gestalt of a resonance panel 
configuration member, and is elastically hung by the elastic suspension 65 inserted [ strip / foamed rubber ] in the frame 61 along 
that periphery. The backside frame 67 is combined with the before side frame 61, it has the 2nd elastic suspension 65, and the 
periphery section of a panel 62 is supported by it from both sides. The backside frame 67 supports the tooth back 69 of pictures, 
and pictures 63 are attached by one of the conventional approaches on it. 
[0029] 

Two' moving-coil inertia oscillation exciters 66 are attached in the upper limit 67 of a panel configuration covering member, a panel is 
driven, and they resonate it, and are made to act as a loud speaker. The exciter is hidden in the backside of the periphery lip 64, and 
does not appear at the time of use. The transparence panel configuration member 24 may be the composite of glass, such as 
plastics which has for example, polystyrene, a polycarbonate, the same thing, or glass covering, or yellow gel, and plastics. When a 
panel configuration member has a plastics front face, scratch resistance covering may be given. Thus, by arranging, pictures can be 
easily exchanged, when required. 
[0030] 

Although arrangement of drawing 5 has the intention of a wall type, if pictures / photograph frame assembly 60 is required, please 

understand adding the tooth-back stand of a conventional type generally, and being made to an independence mold. 

[0031] 

On the whole, drawing 6 showed the independence mold exhibition cabinet 70 of a cube form, and is equipped with a soleplate 71, a 
top plate 72, and four transparent display windows 73, and a display window is in each field of a cabinet, respectively, and is 
prolonged between the soleplate and the top plate. 

In this cabinet, it acts as a resonance panel configuration loud speaker one or beyond [ 73 ] it (for example, all four apertures) by the 

approach which borrows the assistance of the oscillating exciter 74 and is substantially explained by WO 97/09842. 

[0032] 

" Drawin g 6 and the exhibition cabinet 70 of drawing 7 b are constituted almost like what is shown in drawing 5 and drawing 7 a about 
the pictures frame 60, and function. That is, the rectangular resonance transparence panel configuration member 73 is elastically 
hung between the foamed rubber in the top plate 72 and soleplate 71 of a cabinet, or the same strip 75, and the inertia oscillation 

:exciter 74 is attached and hidden in the panel 73 of the backside of the flange 79 of a top plate 72. That is, a transparence panel is 
driven, resonates, and acts as a loud speaker, for example, adds a voice element to exhibition of the goods in a cabinet, and a 
handicraft. 

The transparence panel 73 can be constituted as mentioned above. 
[0033] 

Drawing 8 and drawing 9 show the module 80 equipped with the visible display screen of a kind explained with reference to the 
; gestalt of operation of drawing 1 and drawing 2 on the whole, and a resonance panel configuration loud speaker. In this case, it has 
the intention of a module 80 forming the independence mold unit which can make the below-mentioned assembly which forms 
finished products, such as television and VDU. On the whole, it has the rectangular frame 82, a visible display screen 81 with which 
- the module was made from the light metal by which press working of sheet metal was carried out and which is called a liquid crystal 
display is elastically attached the inside or on it, and the rectangular transparence panel configuration member 83 is elastically hung 
on the screen 81. The panel configuration member 83 is hung on the foamed rubber supported on the frame 82, or the same 
periphery elastic strip 87. For example, the elastic seal / suspension 85 of a foamed rubber strip are inserted between the edge of a 
screen 81, and a panel 83, and forms a cavity between them. The oscillating exciter 87 is attached in the periphery section of a panel 
83 so that it may be located in the outside of the field of a screen 81 , a panel is driven, and it resonates it, and is made to act as a 
loud speaker. 
[0034] 

Drawin g 10 shows the automatic vending machine 90 equipped with the cabinet 91 which has a control panel 92 and the outlet chute 
93, i.e., a selling chute. A control panel 92 has a visible indicating equipment and the sound module 80 which were mentioned above 
in relation to drawing 8 and drawing 9 R> 9 and which were put together, can operate an automatic vending machine easily, and can 
also be equipped with an additional function which is explained below. 
[0035] 

Drawin g 1 1 shows the visible indicating equipment 100 which has the cabinet 101 which contains the indicating equipment / loud 
speaker module 80 which was mentioned above in relation to drawing 8 and drawing 9 , and which was put together, and, generally 
the cabinet 101 has the control carbon button or knob 102 of a conventional type. The field of "f is formed in the flank which the 
transparence panel 83 which forms a front cover on a display screen counters from "a", the field is a touchpad and a user can 
control the function of equipment 100 by only touching a suitable pad, respectively. 
[0036] 

Drawing 1 6 shows how a touchpad is applicable to the above-mentioned application of this invention from drawing 12 . For example, 
drawin g 12 shows the touchpad "o" and "p" which were applied to the screen of a laptop computer 20, and drawing 13 shows "m" 
by one side from the touchpad "h" applied to the screen of a cellular phone 40. 
Drawin g 14 is the cross-section schematic drawing showing the touchpad on a resonance panel. 
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Drawing 1 5 and drawing 16 show the touchpad 88 applied to the resonance panel of the module 80 of the class shown in drawing 8 

and drawing 9 . 

[0037] 

Drawin g 1 7 shows how this invention can apply to a cathode-ray tube (CRT) or the plasma screen 1 10. Please care about the point 
by which only the remarkable description of this invention is shown in the drawing. Although the case or cabinet of television is not 
illustrated in order to make it clear, a case or a cabinet achieves the function which supports the visible display 1 1 1 put together and 
a loud speaker, and the lid of the laptop computer of drawing 1 and drawing 2 achieves the function which supports a display/loud 
speaker. 
[0038] 

The- rectangle panel 1 12 is arranged ahead of the visible display 111, and the transparence aperture 114 which has the corner 1 14 
which gave the radius of circle is formed in the panel 1 12 so that it may illustrate. The oscillating exciter 1 15 is the outside of an 
aperture 1 1 3, and is arranged at the periphery of the panel 1 1 2 of the flank which counters. A touchpad 1 1 6 is arranged along the 
lower limit of an aperture. If it is by request, the part of the panel configuration member of the outside of an aperture can be 
operated as a mask, can hide a related component, and can also arrange another mask on a panel configuration member. 
[0039] 

That is, this invention offers the assembly which combined the visible display and the loud speaker, and enables manufacture of 
space-efficient VDU or television with a thin shape. 
[Brief Description of the Drawings] 
[ Drawing 1 ] 

It is the perspective view of a laptop computer which has the lid stood so that the keyboard and display of a computer may be 

shown. 

[ Drawing 2 ] 

It is the fragmentary sectional view of the lid of the laptop computer shown in drawing 1 . 
[ Drawing 3] 

It is the perspective view of the portable radiotelephone which has a keypad and a display screen, or a cellular phone. 
^-[ Drawing 4] 

It is partial drawing of longitudinal section of the cellular phone of drawing 1 . 
[ Drawin g 5] 

: Hanging on a wall is the assembly decomposition perspective view of the pictures frame assembly combined with the loud speaker 
whose intention it has. 
[ Drawin g 6] 

In order to show in a detail the part which is the perspective view of the display case incorporating the loud speaker used in a store 
or a museum, and hid, it is notching ******** partially. 
[Drawing 7 a] 

, It is the sectional view cut off partially [ the pictures frame assembly of drawing 5 ]. 
[Drawing 7 b] 

It is the sectional view cut off partially [ the display case of drawing 6 ]. 
- [ Drawin g 8] 

It is the perspective view of a display screen module, and the function of a display screen and the function of a loud speaker are 

unified. 

[ Drawin g 9] 

It is the sectional view of the module of drawing 8 . 
[ Drawin g 10] 

It is the perspective view of the automatic vending machine with which the loud speaker / display screen put together were 
incorporated by this invention. 
[ Drawing 1 1] 

It is the perspective view of visible display units, such as television on which the loud speaker / display screen put together were 
incorporated, by this invention. 
[ Drawing 12] 

It is the perspective view of the laptop computer of the class shown in drawing 1 on the whole, and the display screen is equipped 
with the touchpad. 
[ Drawing 13] 

It is the perspective view of the cellular phone of the class shown in drawing 3 on the whole, and the display screen is equipped with 
the touchpad. 
[ Drawin g 14 ] 

It is the partial sectional side elevation of a resonance panel loud speaker and a touchpad put together. 
[Drawing 15] 

It is the modular assembly decomposition perspective view which has the touchpad shown in drawing 8 on the whole. 
[ Drawin g 16 ] 

It is the cross-sectional view of the module which has the touchpad shown in drawing 9 on the whole. 
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[ Drawin g 1 7] 

It "is the partial perspective view of the display screen / loud speaker drive unit applied to television. 
[Translation done.] 
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[0039] 

That is, this invention offers the assembly which combined the visible display and the loud speaker, and enables manufacture of 
space-efficient VDU or television with a thin shape. 
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and drawing of these international application were attached to this specification, and were submitted in the form of attached papers 
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The specification and drawing of /00143 (WO 99/37121) and PCT/GB 99/01048 (WO 99/52322) are quoted here as what 
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[ Drawin g 1 1 ] 
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[ Drawin g 13] 
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[ Drawin g 14 ] 




FIG.13 



Exciter 



Touch pad. 



Resonent panel. 



FIG. 14 



[ Drawin g 15] 
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